Head-to-backbone cyclization of peptides on solid support by nucleophilic aromatic substitution.
A new versatile synthetic route is presented for the cyclization of tripeptides on solid support using nucleophilic aromatic substitution in the cyclization step. Identification of all conformers within a limit of 3 kcal/mol from the identified global minimum conformations by Monte Carlo conformational searching reveals that five out of six synthesized compounds have well-defined peptide backbone conformational properties. This was determined by clustering the identified conformers against a filter of seven to nine torsion angles in the peptide backbone. Thus, the results meet our goal to find synthetic routes to peptides that are conformationally sufficiently locked to serve as convenient leads for further development of pharmacophoric models. The strategy is based on Fmoc-peptide chemistry on a N-aminoethyl-substituted glycine bound to the commercially available Rink amide PS-resin. After deprotection of the N-terminus of the tripeptide, it is acylated with a fluoronitrobenzoic acid. Subsequently, a Boc group on the N-bound aminoethyl substituent is selectively deprotected allowing cyclization from the head (N-terminus) to the backbone substituent, thereby leading to the desired cyclized tripeptides. A number of representative examples of peptides cyclized by this method have been synthesized and characterized by NMR. Protecting groups that allow the incorporation of side chain functionalized amino acids have been found. Thus, the route provides access to generic libraries of conformationally restricted peptide sequences expressing a range of proteinogenic pharmacophores.